Introduction

59
Transient receptor potential canonical (TRPC) channels play a role in calcium homeostasis 60 through multiple activation mechanisms (53). They are extensively expressed in the brain (34, 61 42, 52, 55) and are also present in the adrenals, heart, lung, liver, spleen, kidney, testis, uterus 62 and aorta (41, 42, 49, 51) . TRPC channels are involved in the cell differentiation (72), embryonic 63 nerve stem cell proliferation (21), BDNF signaling through TrkB activation (34), inducing determined by the activity of these magnocellular cells in the hypothalamus (4, 7, 20, 38) , 85 contribute to body fluid homeostasis. Water deprivation results in increased plasma osmolality 86 and hypovolemia which activates neurohypophyseal neurons. Plasma hyperosmolality, a 87 characteristic feature of water deprivation, is critical to the regulation of AVP release. osmotic mechanisms, such as changes in blood volume and blood pressure, also regulate AVP 89 release and influence osmotic mechanisms (13, 25, 59, 61, 69) . Dys-regulation of AVP release 90 contributes to dilutional hyponatremia associated with liver and heart failure (60, 68). Chronic 91 bile duct ligation, a model of liver failure, is associated with elevated plasma vasopressin levels 92 and increased activity of the renin-angiotensin system (5, 9, 36 (26, 31, 33) and not allowed access to water but with ad-libitum access to food.
114
Bile Duct ligation: Each rat was anesthetized with isoflurane (2-3%) and its abdomen was 115 shaved and cleaned. The common bile duct was isolated and cut between the ligatures in 116 anesthetized rats as previously described (10, 44, 70) . In sham ligated control group, the bile 117 duct was exposed but not ligated. All rats were used for experiments 4 weeks after surgery.
118
Liver/body weight ratio was used to verify the development of hepatic cirrhosis. Visual 119 examination of development of fibrotic liver and jaundice also confirmed effective bile duct 120 ligation. Rats which did not show any of these developments would be considered as 121 unsuccessful bile duct ligations and would be removed from the study. However for this study all 122 of the rats met the criteria for successful bile duct ligation.
123
Following the treatment protocols, osmolality, hematocrit, and plasma proteins were 124 measured in rats. The rats were lightly anaesthetized (inactin 100 mg/kg ip), immediately 125 decapitated, and trunk blood was collected into a 1.5 ml microcentrifuge tube that did not contain Transcardial perfusion with 4% paraformaldehyde and brain isolation were performed as in 157 our earlier studies (26, 33, 44, 45) . AVP/TRPC4 immunofluorescence reaction was carried out 158 with a solution containing both guinea pig anti-AVP (T-5048, 1:1000, Peninsula Laboratories,
159
San Carlos, CA) and rabbit anti-TRPC4 (1:100, Sigma, MO). After overnight incubation, the Burlingame, CA). Appropriate negative controls omitting the primary antibody were performed..
166
In addition, a separate set of sections were processed after pre-incubation of the antibody with 167 the blocking peptide as described above to ensure the specificity of the TRPC4 antibody. The 168 blocking peptide, as in western blot studies, was used at a concentration of 100 µm. A total of 24 169 animals were used for this study (6 Shams and 6 BDL; 6 CON and 6 WD).
170
Imaging
171
Immunofluorescent imaging was carried out with an Olympus IX-2 DSU confocal 172 microscope with appropriate excitation/emission filter sets. 20x and 60x magnification images 173 were captured using a Q-imaging Retiga-SRV camera. Image J (National Institute of Health) was 174 used exclusively to modify brightness and contrast, to pseudocolor and merge and to count cells.
175
Brain areas were identified using Paxinos and Watson (48) . As previously published (44, (Fig.1A) . However in the SON, there was a 4 fold significant 269 increase in the transcriptional activation of TRPC4 in bile duct ligated rats compared to the 270 shams (Fig.1B) . TRPC4 target gene expression was normalized by coincident measurements 271 with the expression levels of the ubiquitous GAPDH housekeeping gene. We next examined the 272 effect of BDL on TRPC4 protein levels. The abundance of TRPC4 protein expression was 273 significantly increased in BDL rats in the SON (Fig 1E) , but not the PVN (Fig 1D) . TRPC4 274 immunoreactive bands were seen at 100kDa for both the regions investigated (Fig 1C &1D) .
275
GAPDH was used as the loading and normalization control. After 48h water deprivation, a significant increase in TRPC4 mRNA was observed in the 279 PVN ( Fig. 2A) . In the SON, 48h water deprivation decreased the transcriptional TRPC4 levels in 280 comparison to the hydrated rats (Fig.2B) . To investigate if the changes in the TRPC4 protein SON. Similar to the BDL study, here too we used GAPDH as the endogenous reference control.
287
Pre-incubation of the primary antibody with the blocking peptide for 1 hour eliminated TRPC4 288 immunostaining in the SON (Fig. 3C) and PVN (Fig. 3D) . Similarly, TRPC4 immunoreactive 289 bands were completely abolished after pre-incubation with blocking peptide in the SON (Fig.   290   3E ). (Fig.5A ).
304
However, in the SON, BDL increased the number of TRPC4 immunoreactive cells significantly 305 compared to naïve sham control. Here, BDL was also associated with a significant increase in 306 the number of co-localized TRPC4/AVP cells (Fig. 5B) .
307
The number of AVP/TRPC4 positive cells was also unchanged after water deprivation in 308 the PVN (Fig 6A-F) ; however an increase in the double immunofluorescence for AVP and 309 TRPC4 was observed in the SON (Fig.6G-L No change in the protein levels from tissue punches were observed after water deprivation in 360 either the PVN or the SON despite significant changes in TRPC4 transcript. These differences 361 could be due to differences in the collection method as discussed above. Due to technical 362 difficulties of performing western blot from low protein yield laser captured cells, we used punch This regional specificity appears to be at odds with the more traditional view that 
